U.S. Application No. 10/811,923 

Amendment to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims : 

1 . (currently amended) A remote copy control method for remotely copying a 
plurality of volumes formed located in a plurality of disk subsystems, wherein a host 
computer is connected to at least one of the plurality of disk subsystems, the remote 
copy control method comprising the steps of: 

obtaining an identifier of a first disk subsystem of a first volume from a volume 
pair list for the host computer connected to at least one of the disk subsystems , 

wherein the first volume b e ing j s_a copy source or a copy destination of a 

volume pair A 

wherein the volume pair is- as a remote copy target in the disk subsystems, 

and for a host computor connoctod to at l e ast on e of tho d i sk subsystems, basod on 
a 

wherein the volume pair list for register i ng registers an identifier of the first 

volume and an identifier of the first disk subsystem of the first volume; 

searching a route list for route information including the identifier of the first 
disk subsystem basod on a x 

wherein the route list i ncluding tho route information for reg i ster i ng registers 

an identifier of a plurality of second disk subsystems for ro l ay as relaying a command 
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transmitting route for the first disk subsystem and information for determining an 
identifier of a third disk subsystem connected to the host computer from among the 
second disk subsvstemsi subsvstems, and 

obtaining an identifier of the third disk subsystem oxprossod found ink y the 

searched route information; and 

issuing, to the third disk subsystem corresponding to the obtained identifier, a 
remote copy command of the first volume including, in-anjnput information, the 
identifier of the second disk subsystem and the identifier of the first disk subsystem. 

2. (currently amended) The remote copy control method according to Claim 
1 , further comprising the steps of: 

receiving error information on the remote copy command from the third disk 
subsystem; 

searching the route list and obtaining identifiers of a plurality of fourth disk 
subsystems for ro l av as relaying t he command transmitting route and an identifier of 
a fifth disk subsystem connected to the host computer from among the fourth disk 
subsystems, 

wherein the identifiers of the plurality of fourth disk subsystems for fetey 

relaying and the identifier of the fifth subsystem be i ng oxprossod are found in route 
information different from the route information having the received error information; 
and 
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issuing, to the fifth disk subsystem, the remote copy command of the first 
volume including, in the input information, the identifier of the fourth disk subsystem 
and the identifier of the first disk subsystem. 

3. (original) The remote copy control method according to Claim 2, further 
comprising the steps of: 

setting priority to the route information in the route list; and 
degrading the priority set to the route information when the error information is 
received. 

4. (original) The remote copy control method according to Claim 1 , further 
comprising the steps of: 

obtaining a host identifier for uniquely identifying the host computer; 

adding the host identifier to the route information; and 

deleting, from the route list, the route information having the host identifier of 
the host computer that does not match the host identifier added to the route 
information. 

5. (currently amended) The remote copy control method according to Claim 
1 , further comprising the steps of: 

i nquir i ng the determining a main/sub property of the first volume te-of_the first 
disk subsystem; 
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obtaining a second volume as a pair of the first volume based on from_the 

volume pair list, when the main/sub property of the first volume does not match the 

main/sub property required by a host command; and 

issuing the remote copy command to the disk subsystem of the second 

volume. 

6. (currently amended) A command path control method of a disk controller,, 
wherein a command is transmitted for volumes located in a plurality of disk 
controllers, the method comprising the steps of: 

in th o case of transmitt i ng a command for volumes formod to a plura li ty of d i sk 
contro lle rs, 

extracting identifiers of the d i ffer e nt plurality of disk controllers from a volume 
pair listj. 

wherein the volume pair list registers for registering an identifier of a first 

volume as a copy source or a copy destination in a volume pair and registers an 
identifier of a first disk controller including the first volume, 

wherein the volume pair is- ef a remote copy target in the disk controllers-aftd 

an i dontif i or of a f i rst d i sk contro l ler inc l uding tho f i rst vo l umo , 

wherein the identifier of the first volume and the identifier of the first disk 

controller beme -are identified from an identifier of a host command for at least one 
host computer connected to at least one of the plurality of disk controllers; 
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obtaining a second disk controller for directly receiving a command from the 

host computer from among thn extracted idont i f i orc of tho the plurality of different 

disk controllers corresponding to the extracted identifiers ; 

generating a disk controller path list comprising a set of the identifiers of a pair 

of disk controllers, 

wherein the set of the identifiers of a pair of disk controllers includes a disk 

controller pair having at least one of a first identifier and a second identifier of the 
disk controllers, and 

wherein the disk controller pair w hieh-is different from thoso of another pa i r, 

serv i ng as a volume pair included in the volume pair list; 

obtaining a set of identifiers including tho third an identifier of a third disk 
controller f rom the disk controller path list; and 

generating a route list including route information including the identifier of the 
host computer, the identifier of the third disk controller, and the-aa.identifier of a 
fourth disk controller , wherein the identifier of the fourth disk controller is different 
from the identifier of the third disk controller in the set including the identifier of the 
third disk controller. 

7. (currently amended) The command path control method according to 
Claim 6, further comprising the steps of: 

obtaining information for identifying whether or not a remote copy command is 
received from a third disk controller different from the second disk controller included 
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in the set including the disk controllers , via the d i ok controller different from th e th i rd 
disk contro l lers ; and 

adding, to a-the route list, route information including the identifier of the third 
disk controller only when reception is possible. 

8. (currently amended) The command path control method according to 
Claim 6, further comprising the steps of: 

extracting an-the identifier of a-the fourth disk controller in all the-designated 
volume pair lists, from lists from a first host computer; 

transmitting a list including e f-the identifier of the fourth disk controller to all of 
a plurality of second host computers including the first host computer; 

issuing a remote copy command to all of the -a plurality of f ourth disk 
controllers and transmitting, to one of the plurality of second host 
computers comput e r , the identifier of the successfu l second disk controller receiving 
the remote copy command and an identifier of the second host computer which 
issues the remote copy command; and 

generating a host path list including the transmitted identifier of the second 
disk controller and the identifier of the second host computer. 

9. (currently amended) The command path control method according to 
Claim 6, further comprising the steps of: 
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obtaining ad-identifiers of a plurality of fourth disk controllers for directly 
issuing a command from the host computer comput e rs in a host path lis t, wherein 
the host oath list includes i nc l ud i ng one and/or a p l ura li ty of or more sets including e f 
a host identifier for uniquely identifying the host computers and the identifier of the 
fourth disk controller; 

obtaining first logical path information ofhfor the fourth disk controller; 
extracting an identifier of a fifth disk controller m -from the first logical path 
information; 

generating route information including the identifier of the fourth disk controller 
and the identifier of the fifth disk controller; 

obtaining second logical path information oft-for the fifth disk controller; 

extracting the identifier of the first disk controller included in the second logical 
path information; and 

adding, to the route information, the identifier of the first disk controller. 

10. (currently amended) The remote copy control method according to Claim 
1 , further comprising the steps of: 

generating a volume pair list which cop i oG a ll of includes the identifier of the 
first volume as the copy destination of the volume pair in tbe-ajdesignated volume 
pair list and the identifier of the disk subsvstem subsvst e m s to which the first volume 
belongs; and 
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fetching an identifier of a second volume as a pair of the first volume and an 
identifier of a sixth disk subsystem to which the second volume belongs. 



11 . (currently amended) The remote copy control method according to Claim 
1 , further comprising the steps of: 

extracting from the volume pair list all tbe-volume pairs having at least one 
different identifier of adapters to wh i ch tho f i rst volume belongs , 

wherein fr em-the volume pair list for reg i ster i ng registers the identifier of the 

first volume as the copy source or copy destination of tho romoto copy target volumo 
pair i n th e d i sk subsystem and further registers t he identifier of the-arradapter, 

wherein the volume pair is a remote copy target in the disk subsystem, and 

wherein the identifier of the first volume and the identifier of the adapterw frteh 

are identified from tbe-identifiers d e scrib e d included in an operand of a host 
command for the host command c omputer connected to at least one of the plurality 
of disk subsystems; and 

issuing a command for forming a logical path between the adapters in ajnthe 
extracted volume pair. 

1 2. (currently amended) A method for transmitting a command fef-to_a 
volume in a disk controller, comprising the steps of: 

extracting from a volume pair list all volume pairs having at least one different 
identifier of an adapter of a f i rst volume, , 
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wherein the first volume is- as a copy source or a cop y dest i nation destination, 

wherein the volume pair list registers one or more of the identifiers of the first 

volume and registers one or more of the identifiers of the adapter, and 

wherein each of the volume pairs is- ei a remote copy target vo l um e pair in the 

disk controlle r, from a li st of al l d e s i gnated volume pairs for regist e r i ng one and/or a 
p l ura l ity of tho identif i ers of the f i rst vo l ume and tho adapt e r ; and 

issuing a command for forming a logical path between two adapters included 
in the extracted volume pair. 

13. (currently amended) A command transmitting method of s vo l ume a 
volume in a disk controller, comprising the steps of: 

transmitting first route information including an identifier of a first disk 
controller te*4o_a second disk controller , wherein the second disk controller has 
having a logical path to the first disk controller; 

transmitting, to the first disk controller, second route information additionally 
having an identifier of the second disk controller i n tho first route i nformat i on , by the 
second disk controller which receives the first route information; and 

adding the first and second route information to a route list in the first disk 
controller by the first disk controller which receives the second route information. 

14. (currently amended) A command control method of a volume in a disk 
subsystem, comprising the steps of: 
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obtaining an identifier of a first disk subsystem of a first volume , bv referring to 
a volume pair list for registering an identifier of the first volume, 

wherein the first volume is a s-a copy source or a copy destination of a volume 

pair , and 

wherein the volume pair is- as a remote copy target in the disk subsysterrvby 

roforr i ng to a vo l ume pair li st for reg i ster i ng an i dent i fier of the f i rst vo l ume ; 

obtaining an identifier of a second disk subsystem connected to a host 
computer, from a host path list for registering the identifier of the second disk 
subsystem; 

issuing, to the second disk subsystem, a remote copy command of the first 
volume including the identifier of the first disk subsystem as input information; and 

wh e n jfjhe identifier of the first disk subsystem does not match an identifier of 
a third disk subsystem which receives the remote copy command, obtaining route 
information including the identifier of the first disk subsystem from a route list for 
registering route information en -including an identifier of a fourth disk subsystem 
which can transmit the remote copy command from the third disk subsystem 
subsystem, and transmitting the remote copy command to the fourth disk subsystem 
indicated by the route information. 

15. (currently amended) A command path control method of a disk controller, 
comprising the steps of: 

receiving a remote copy command with a transmittal function; 
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holding, from a first disk controller, route information including i ndicating a 
rout e of an identifier of a second disk controller which can transmit the remote copy 
command; 

i nquir i ng determining an identifier of the first disk controller witb -and an 
identifier of a third disk controlle r, wherein the third disk controller includes i nc l ud i ng 
a volume as a transmittal destination of the remote copy command; 

obtaining, from the route information, routo i nformat i on inc l ud i ng the identifier 
of the third disk controller i nclud i ng t hat includes the volume as the transmittal 
destination of the remote copy command;-and 

transmitting the remote copy command to the second disk controller indicated 
by the route information : and 

transmitting, via the second disk controller, the remote copy command to the 

third disk controller that includes the volume as the transmittal destination of the 
remote copy command . 

1 6. (currently amended) A disk subsystem having a plurality of disk 
subsystems having volumes for storing data used for a host computer, for processing 
a command transmitted from the host computer and for remotely copying the 
volumes by connecting the disk subsystems, the disk subsystem comprising: 

a memory for storing a volume pair list and a route list, the volume pair list for 
holding an identifier of a first volume as a copy source or a copy destination of 
remote copy and an identifier of a first disk subsystem of the first volume, and the 
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route list for holding route information including information for determining an 
identifier of the host computer, the identifier of the first disk subsystem, an identifier 
of a second disk subsystem for rolav as relaying a transmitting route of the command 
to the first disk subsystem from the host computer, or an identifier of a third disk 
subsystem connected to the host computer among the second disk subsystems; 

means for obtaining the identifier of the first disk subsystem including the first 
volume by referring to the volume pair list; 

means for searching the route information including the first disk subsystem 
by referring to the route list and for obtaining the identifier of the third disk subsystem 
included in the route information; and 

means for requesting the remote copy of the first volume in the first disk 
subsystem to the third disk subsystem relating to the obtained identifier. 

17. (currently amended) The disk system according to Claim 16, 

wherein the host computer has the memory and a processing unit, and the 

memory further stores a program for rea li z i ng obtaining etthe i dent i f ie rs identifiers, 
and 

wherein the host computer executes the program by the processing unit so as 
to roa l izo tho obta i ning moans . 
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1 8. (currently amended) The disk system according to Claim 1 6, 

wherein the volume pair list is stored in the memory included in the host 

computer, the route list is stored in at least the memory included in the first disk 
subsystem, and 

wherein t he second disk subsystem for r el ay has means for receiving a 
command for requesting the remote copy and for transmitting the received command 
to the third disk subsystem. 

19. (currently amended) A remote copy control method for remotely copying a 
volume by connecting a plurality of disk subsystems having volumes for storing data 
used by a host computer, the remote copy control method comprising the steps of: 

loading, to a main memory, a volume pair list for registering an identifier of a 
first volume as a copy source or a copy destination of remote copy and for 
registering an identifier of a first disk subsystem of the first volume; 

loading, to the main memory, a route list for holding route information 
including information for determining an identifier of the host computer, the identifier 
of the first disk subsystem, an identifier of a second disk subsystem for rolay as 
relaying a transmitting route of a command to the first disk subsystem from the host 
computer, and an identifier of a third disk subsystem connected to the host computer 
among tho s o cond disk subsyst e ms ; 

obtaining the identifier of the first disk subsystem including the first volume by 
referring to the volume pair list; } 
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searching route information including the first disk subsystem by referring to 

the route list and obtaining the identifier of the third disk subsystem included in the 

route information; and 

issuing a command for remotely copying the first volume in the first disk 

subsystem to the third disk subsystem relating to the obtained identifier. 

20. (currently amended) A remote copy command transmittal method for 
transmitting a command for remote copy of a volume by connecting a plurality of disk 
controllers having volumes for storing data processed by a host computer, the 
remote copy command transmittal method comprising the steps of: 

preparing, in a memory, a volume pair list including an identifier of a first 
volume as a copy source or a copy destination of a volume pair ao a romoto copy 
target i n the d i ok contro ll ers and an identifier of a first disk controller including the 
first volume, 

wherein the identifier of the first volume and the identifier of the first disk 

controllerw hieh are identified based on an identifier of a host command to the host 
computer , which is connected to at least one disk control I er JL and 

wherein the volume pair is a remote copy target in the disk controllers: 

extracting identifiers of the d i fferent plurality of disk controllers from the 
volume pair list and obtaining an identifier of a second disk controller for directly 
issuing a command from the host computer from among the extracted identifiers of 
the d i ff e r e nt plurality of disk controllers; 
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preparing, in the memory, a disk controller path list comprising a set of the 
identifiers of a pair of disk controllers, 

wherein the set of the identifiers of a pair of disk controllers includes a disk 

controller pair having at least one of a first identifier and a second identifier of the 
disk controllers, and 

wherein the disk controller pair w hie^is different from thoso of another pa i r, 

serv i ng as a volume pair included in the volume pair list; 

obtaining a set of identifiers including the identifier of the second disk 
controller from the disk controller path list; and 

preparing, in the memory, a route list including route information including the 
identifier of the host computer, the identifier of the second disk controller, and an 
identifier of a third disk controller different from the identifier of the second disk 
controller included in the set including the identifier of the second disk controller; 

searching route information including the first disk controller by referring to the 
route list and obtaining an identifier of a fourth disk controller as the copy destination 
included in the route information; and 

transmitting a remote copy command of the first volume in the first disk 
controller to the fourth disk controller relating to the obtained identifier. 
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